Background: In spite of supporting evidence and widespread promotional campaigns, screening rates for breast, cervical and colorectal cancers in Ontario are lower than expected. These low screening rates may be partially due to lack of knowledge on the part of patients. Given the importance of early detection to reduce cancer mortality and morbidity, it is prudent to investigate where knowledge deficits may exist. The purpose of this study was to assess patient knowledge of the Ontario screening guidelines for breast, cervical and colorectal cancers. Methods: Patients of a family health team in Toronto, Ontario were surveyed regarding their knowledge of cancer screening guidelines. Questions included knowledge regarding the test, screening interval and age for cancer screening for breast, cervical and colorectal cancers as well as sociodemographic characteristics. Responses were summarized using descriptive statistics. Results: A total of 117 patients were surveyed. Knowledge of the appropriate screening test was high for breast and cervical cancer (85.5% and 70.1% respectively) though much lower for colorectal cancer (17.1%). Knowledge regarding the age that screening should occur and the screening intervals were much lower across all cancer types. For breast cancer, 16.2% knew the age screening should occur and 30.8% knew the screening interval. For cervical cancer, 6.8% knew the age screening should occur and only 4.3% knew the screening interval. For colorectal cancer, 32.5% knew the age to start screening and 26% knew the screening interval. Conclusions: Knowledge of the cancer screening guidelines appeared to be low across all cancer types, particularly for the ages at when screening should occur and the appropriate screening intervals. These results suggest that public health practitioners and cancer prevention organizations may need to increase efforts for patient education on cancer screening.
Introduction
The Canadian Cancer Society estimates that over 187,000 people will have been diagnosed with and over 75,500 people will have died of cancer by the end of 2013 [1] . Cancer Care Ontario (CCO), the agency responsible for leading provincial cancer care efforts, has developed cancer screening programs for early detection of cancers presenting significant population burden, namely breast, cervical and colorectal cancers. The intent is to decrease cancer morbidity and mortality along all phases of the cancer care pathway. In spite of these efforts, provincial data indicate that screening rates remain low. Breast cancer screening rates in 2010-2011 were only 61% [2] and cervical cancer screening rates in 2009-2011 were only 65% [3] . Colorectal cancer (CRC) screening rates in 2010-2011 were 53%, with only 30% of eligible Ontarians having the preferred test-the fecal occult blood test (FOBT) [4] .
The reasons for the lower-than-desired screening rates are not entirely clear; however, evidence supports socioeconomic status as a contributing factor. For example, women who are immigrants, older and of lower socioeconomic status report lower rates of cervical cancer screening [5] - [7] . People of low income, low education, recent immigrants and certain ethnic groups have been found to have lower CRC screening rates, and women with mental illness, homelessness or substance abuse utilize screening mammography less often [8] - [11] . Arguments have also been made for the lack of knowledge regarding preventive health practices or inability to navigate the medical system [12] [13] . For example, the Canadian Cancer Society has reported that breast cancer screening guidelines can be confusing for women [14] .
Therefore, it is important to gain a sense of what baseline knowledge exists, especially among populations where low socioeconomic status may be prevalent. Thus, the purpose of this study was to assess the overall knowledge of the Ontario screening guidelines for breast, cervical and colorectal cancers among a diverse group of patients of a large, urban family health team.
Methods
We surveyed patients of a large, academic, urban family practice located in Toronto, Ontario. The patient population this practice serves is diverse, with varying socioeconomic, cultural, language, religious and ethnic backgrounds. Particular focus is also placed on inner city health issues associated with homeless, disadvantaged and vulnerable individuals. Patients were approached in the waiting room using convenience sampling. The survey was provided to any patient who appeared to be screen-eligible (based on age) for any or all of the three evidence-supported forms of cancer screening. The survey was comprised of: 1) nine questions regarding knowledge of the three evidence-supported guidelines of cancer screening in Ontario (one question each on method, frequency and ages of screening) in a multiple choice format; and 2) nine sociodemographic questions. The survey was anonymous; no personal identifiers were collected. Upon completion of the survey, an information sheet was given out to all participants outlining the current screening guidelines in Ontario.
Data were summarized using descriptive statistics. Analysis of correct responses was determined by comparing the participant survey answers to current screening guidelines. We also analyzed correct responses within at risk populations as follows: 1) breast cancer-females, aged 50 -69; 2) cervical cancer-all females surveyed; 3) colorectal cancer-all males and females, aged 50 and over. These categories were used as liberal estimates of respondents who would be eligible for each screening type.
This study received ethics approval from the Research Ethics Board (REB) at St. Michael's Hospital.
Results
A total of 117 patients completed surveys. The majority of respondents were women (76.1%) and 58% of respondents were over 50 years of age ( Table 1) . Most individuals had a post-secondary education (77.8%), but 74.8% of participants assessed their financial status as "struggle to get by" or "just enough". Just over 37% were foreign-born and 35.4% were visible minorities. Most participants rated their health as "very good" (36.3%) or "good" (38.1%). Figure 1) . However, only 16.2% of respondents knew the age at which screening should occur and 30.8% correctly knew the frequency of testing. Similar results were observed for cervical cancer, where 70.1% correctly identified the Pap test as the screening tool. However, only 6.8% of respondents knew the age at which screening should occur and an even smaller proportion (4.3%) knew the frequency of testing. For colorectal cancer; only 17.1% knew that FOBT was the screening test of choice, 32.5% correctly identified the starting age for screening and 26.5% knew the frequency of testing.
Among women assumed to be eligible for breast cancer screening (ages 50 -69), 88.9% knew the correct screening test, 16.7% knew the correct ages, and 47.2% knew the correct screening interval (Figure 2) . Only 5 respondents (13.9%) answered all three questions correctly and 33 (91.7%) individuals had at least one correct response Among women assumed to be eligible for cervical cancer screening (all women regardless of age), 11.6% knew the correct screening test, 10.5% knew the correct ages, and 5.8% knew the correct screening interval (Figure 2) . Seventy-two individuals (83.7%) had at least one correct response, however only 1 respondent answered all three questions correctly. Finally, among respondents assumed to be eligible for colorectal cancer screening (all men and women over the age of 50), 26.5% knew the correct screening test, 33.8% knew the correct ages, and 26.1% knew the correct screening interval (Figure 2) . Forty individuals (61.5%) had at least one response correct and only 3 respondents answered all three questions correctly.
Discussion
Overall, knowledge of cancer screening guidelines in this study was low, especially for cervical and colorectal cancers where the incorrect responses were greater in number and proportion to correct responses. In addition, knowledge of when to start screening and how often screening should occur also appeared low across all cancer types. The one exception where knowledge appeared to be high was for breast cancer, where the majority of individuals correctly answered that mammograms were the recommended screening test. We also stratified responses according to screening eligibility for each cancer type and despite small numbers, the findings yielded similar results: overall knowledge of cancer screening guidelines appeared to be low.
Our results are similar to other Canadian studies found in the literature, where overall cancer screening knowledge was low [15] - [18] . Vahabi et al. found that breast health knowledge was limited among 180 young women in Toronto [15] . A second Vahabi study conducted among 50 Iranian immigrant women showed that participants had limited knowledge of breast cancer and screening practices [16] . Hislop et al. conducted a community-based survey in British Columbia and found that knowledge about cervical cancer risk factors was low among Chinese-Canadian women [17] . However, these studies focused on specific populations with respect to age, ethnicity and practice setting, and used different means to evaluate knowledge. To our knowledge, the findings from this study represent the first to use age, test type and frequency as proxies to assess cancer screening knowledge for the three evidenced-based cancer screening guidelines in Ontario.
These findings of patient knowledge deficit, including among those who are screen-eligible, are intriguing as they suggest that there is room for improvement in terms of how health care organizations, health professionals and health ministries educate the public and promote screening programs. One study notes that colorectal cancer screening was low among older Canadians due to reasons such as physician screening recommendations, surprising colorectal cancer information and difficulties understanding cancer information [19] . In addition, cancer screening guidelines themselves may be confusing due to changes reflecting new evidence [14] . This confusion may have an impact on knowledge. Further, patients may not necessarily know what the screening test actually is in comparison to other health examinations performed during a physician visit (e.g. what a pap smear is used for versus a pelvic exam). As such, the issue of patients' deficit in cancer screening knowledge may not necessarily lie with the patient; overall health care knowledge deficits may exist because health care providers, upon which many patients rely for information, are not providing the needed education and information [20] . Our results suggest that improved public education is especially needed for cervical and colorectal cancers.
Study Limitations
While study findings suggest that knowledge of the cancer screening guidelines are low, one must keep in mind the limitations of this study. First, our survey was not validated. However, we strove to keep the survey brief and to use language that was as simple and clear as possible. Second, since convenience sampling was used, the study population may not be entirely representative and in turn, may lead to bias in study findings. Third, patients were approached based on visual estimation of age. Therefore, some eligible patients in the waiting room might have been missed based on appearance. However, considering the broad age range, the number of patients missed is likely to be low. Lastly, the sample size (N = 117) may not be large enough to draw conclusions generalizable to the broader population.
Future Directions
Possible next steps would be to further study the degree of knowledge among patients who are screen-eligible and if this is directly related to screening rates. In addition, exploring factors that are associated with decreased level of knowledge among screen eligible patients (e.g. socioeconomic status) would also be an important future direction. In turn, these results could further yield how to make screening materials more appropriate for patients and whether such changes would ultimately yield higher screening rates.
Conclusion
The findings from this study suggest overall knowledge, based on age, screening test type and frequency of screening, of Ontario's screening guidelines for breast, cervical and colorectal cancers appear to be low. Further study is needed to discern underlying reasons for this low knowledge level and in turn, what strategies can be used for improvement. 
